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The present invention relates to a self-cleaning exhaust system and method and 
refers particularly, though not exclusively, to a self-cleaning exhaust system and 
method for use in locations where an exhaust system is used to exhaust vapours such 
as, for example, domestic, industrial and commercial processes including cooking in 
10 kitchens. The present invention may also be used in oil recovery. 
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Exhaust systems including exhaust hoods are used in many industries to remove 
15 polluted air from a work area. This may include the manufacturing and chemical 

industries. In particular, they are used in kitchens such as industrial and commercial 

kitchens in the food processing industry, and restaurants of all types and categories. 

In commercial kitchens food is quite often cooked in oil, or by using oil as a lubricant. 

The cooking fumes contain oil droplets. Filters include a stainless steel mesh to 
20 capture the majority of oil droplets and may be located in the exhaust hood, the flue of 

the exhaust hood, or in the ducting. Droplets not captured by the filter land on the 

surface of the exhaust hood, the flue, the ducting, or are exhausted to atmosphere. 

When the oil droplets cool and start to dry they become very sticky, and are hard to 

remove. Also, such filters have a fairly open mesh as if a fine mesh is used they can 
25 become clogged (and thus become ineffective) very quickly. The exhaust hood can 

also be quickly lined with the cooled and dried oil, as can the flue and the ducting. 

This leads to many problems: a rapid build-up of bacteria in the cooled and dried oil - 

a major problem in a commercial kitchen; and increased fire risk from the oil; 

ineffective exhaust operation leading to greater workplace health and safety issues; 
30 and increased pollution of the atmosphere. 

Cleaning exhaust hoods and the filters manually is time-consuming, tedious, and 
labour intensive task. Also, some of the flue and/or ducting may be inaccessible for 
cleaning. 

35 

There have been many proposals for self-cleaning using water curtains, water baths, 
or sprays. Most have the problem that they cannot be operated during cooking 
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process - when the oil is most fluid and therefore more easily removed. Most do not 
improve the elimination of oil from the exhaust air to atmosphere. 
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In accordance with a preferred aspect of the present invention, there is provided a 
self-cleaning exhaust system including a first filter in a path for an air flow. A first 
spray outlet is located in the path before the first filter for providing a first cleaning 
spray into the air flow to enable the first cleaning spray to be drawn onto a first surface 
10 of the first filter by the air flow. There may be a second spray means located in the 
path after the first filter for providing a second cleaning spray onto a second surface of 
the first filter. There may be provided a second filter in the path after said first filter. 
The second filter may be substantially identical to the first filter. 

15 The first cleaning spray is preferably a mist spray to enable water droplets to combine 
with droplets of a contaminant in the air flow before the contaminant droplets contact 
the first surface of the first filter. The second cleaning spray is preferably a coarse 
spray. 

20 The first spray outlet may be at least one nozzle, and the second spray outlet may be 
; at least one nozzle. 

The self-cleaning exhaust system may have an exhaust hood with a top, a front wall, a 
rear wall, and sidewalls extending between the rear wall and the front wall. There may 
25 also be a baffle depending from the top intermediate the front wall and the rear wall. 
|f|§ Both the first and second filters may be mountable to the baffle and to either the front 

wall or the rear wall. There may also be a plate extending forwardly from the rear wall 
forwardly of the baffle, or from the front wall rearwardly of the baffle. 

30 The plate may have an upwardly directed projection extending between the baffle and 
the front or rear wall. The projection may extend upwardly to a height at least as high 
as the mounting of the first filter to the baffle. 

The first spray outlet may be mounted on the plate, and the second spray outlet may 
35 be mounted on the rear wall. 
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The first filter may be inclined with respect to the air flow path, and cover the air flow 
path. The second filter may also be inclined with respect to the air flow path, and 
cover the air flow path. The first filter may be at an angle of inclination to the air flow 
path substantially the same as that of the second filter. 

5 

The self-cleaning exhaust hood may include a tank for containing a cleaning solution 
for the cleaning sprays. The cleaning solution may include a degreaser. The first 
cleaning spray may have droplets of a size to combine with droplets of contaminants 
before the contaminant droplets contact the first filter. This will assist the combined 
10 droplets falling from the air flow before contacting the first filter, and to assist the 
combined droplets being captured by the first filter and draining from the first filter after 
capture. 

An another form, the present invention provides a self-cleaning exhaust hood 
15 including a first filter for filtering contaminants from an air flow along an air flow path, a 
first spray outlet for providing a first spray of a cleaning solution into the air flow to 
enable the cleaning solution to be drawn onto the first filter, and a plate for preventing 
the first spray from moving against the air flow. 

20 The plate may be mounted below the first filter and may have an upwards projection at 
an end of the plate. 

In another form there is provided a method of removing at least one contaminant in an 
exhaust system including providing a first spray into an air flow before a first filter, the 
25 first filter being mounted in a path of the air flow to enable the first spray to be drawn 
along the path onto the first filter, the first spray being able to combine with droplets of 
the contaminant in the air flow before the first filter. 

The first spray may be drawn along the path under the influence of the air flow, and 
30 the air flow causes at least a part of the first spray to pass through the first filter. 

There may also be provided a second spray into the air flow after the first filter; the 
second spray may be for cleaning a second filter in said airflow path after said first 
filter. Alternatively or additionally, the second spray may be for cleaning a rear surface 
35 of the first filter, and for being drawn under the influence of the airflow to clean a 
second filter in said airflow path after said first filter. 
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The first filter may be a relatively coarse filter, the second filter may be a relatively fine 
filter, the first spray may be a relatively fine spray and the second spray may be a 
relatively coarse spray. 

5 The first spray may be from a first spray outlet and the second spray from a second 
spray outlet. Each of the first spray outlet and the second spray outlet may be at least 
one nozzle. 

Preferably, the first spray substantially coats the first filter to assist the first filter in 
10 capturing the at least one contaminant. More preferably, the second spray 
substantially coats the second filter to assist the second filter in capturing the at least 
one contaminant 

The first filter and the second filter may be in an exhaust hood. The exhaust hood 
15 may include a top, a front wall, a rear wall, and side walls extending between the rear 
wall and the front wall; there being provided a baffle depending from the top 
intermediate the front wall and the rear wall. Both the first and second filters may be 
mountable to one of the front wall and the rear wall and the baffle extends between 
the baffle and the one of the front wall and the rear wall; there being a plate extending 
20 forwardly from the one of the front wall and the rear wall beyond the baffle. 

The plate may have an upwardly directed projection extending between the baffle and 
the one of the front wall and the rear wall; the projection extending upwardly to a 
height at least as high as the mounting of the first filter to the baffle; the plate 
25 preventing the first spray from moving against the air flow out of the exhaust hood. 



•^>* The first spray outlet may be mounted on the plate and the second spray outlet may 

be mounted on the one of the front wall and the rear wall. 

30 The first spray may have droplets of a size to combine with droplets of the 
contaminant to form combined droplets, and to assist the combined droplets being 
captured by the first filter. 

The nature and mesh size of the first and second filters, and of any additives to the 
35 sprays, is preferably determined by the nature of the contaminant. 

Description of the Dorawitogs 
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In order that the invention can be readily understood and put into practical effect, there 
shall now be described by way of non-limitative example only a preferred embodiment 
of the present invention, the description being with reference to the accompanying 
5 illustrative drawings in which: 

Figure 1 is a schematic view of the operation of the self-cleaning exhaust system of 
the present invention; 

Figure 2 is a vertical cross-sectional view of a first preferred form of self-cleaning 
10 exhaust hood according to a first embodiment of the present invention; 

Figure 3 is a schematic representation of a preferred form of the tank system; 
Figure 4 is a vertical cross-sectional view of a second preferred form according to a 
second embodiment of the present invention; and 
Figure 5 is a perspective view in partial cutaway of the form of Figure 2. 

15 

Description of the Preferred Embodiments 

To first refer to Figure 1, there is shown an airflow path defined by an airflow path 10 
through which air flows in the direction of arrow 12. 

Mounted in path 10 is a first filter 14 for filtering contaminants, particularly oil droplets, 
from the air flowing through path 10. The filter should substantially completely block 
path 10 so only minimal air in airflow 12 does not pass through first filter 14. 

25 Located behind first filter 14 is a second filter 16 preferably substantially the same as 
||g;f first filter 14, so as to allow for inter-changeability. Its mesh size may be the same as 

^ first filter 14, or may be smaller. As the majority of the oil droplets will be removed by 

or before first filter 14, second filter 16 may have a smaller mesh size than first filter 14 
as the risk of clogging is significantly reduced. Most preferably, first filter 14 has a 
30 relatively coarse mesh size, and second filter 16 has a relatively fine mesh size. 
However, the nature of each filter, and the mesh size of each filter, will be determined 
by the nature of the contaminant to be removed from the air flow. 

A cleaning solution basin or tank 18 may be operatively connected to path 10. The 
35 tank 18 . may be attached to path 10, as shown, or may be separate from path 10. If 
separate, appropriate connections such as by hoses, tubes, pipes, manifolds, and so 
forth will need to be provided. Access openings 20, 22, 24 and 26 are provided from 
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path 10 into tank 18. These may be direct openings, or may represent hoses, tubes, 
pipes, manifolds, and so forth. 

Located in or adjacent tank 18 is a pump 28 for optionally supplying a cleaning 
5 solution 26 through pipes, tubes or hoses 30 to a first nozzle 32 mounted in front of 
first filter 14. Nozzle 32 may be a single nozzle, a plurality of nozzles in an array, an 
outlet manifold with a plurality of holes (as in a shower rose), or the like. The purpose 
of nozzle 32 is to provide a fine spray 40 of water (that optionally contains cleaning 
solution 26) into the airflow 12 in front of front surface 38 of first filter 14 so that the air 

10 flow 12 draws the fine spray 40 onto substantially the complete front surface 38 of first 
filter 14. The nozzle 32 "atomizes" the cleaning solution 36 to form a fine spray 40, 
preferably a very fine spray 40. The spray 40 should have a droplet size such that it 
will be carried by airflow 12 onto surface 38 and into filter 14 to thus clean surface 38 
and filter 14. However, the pressure applied by pump 28 is preferably not so great 

15 that spray 40 will be reflected by surface 38 with such force that it will be flow against 
air flow 12 and thus risk passing along air path to the cooking area. By having filters 
14, 16 angled, any reflected spray will tend to be directed in a manner as to be 
captured by airflow 12. 

20 As the airflow 12 is being used to assist the fine spray 40 onto surface 38 of first filter 
14, the pressure required for spray 40 is relatively low. This reduces the size and 
capacity of pump 28, thus saving capital cost, and running cost It also reduces the 
amount of cleaning solution required. 

25 The cleaning solution may be water or, preferably, the cleaning solution is a mixture of 
water and a degreaser in a required ratio. The ratio may be any suitable ratio 
depending on the degreaser used, and the oil used during the cooking process. 
Preferably the ratio is in the range of 1:10 to 1:50; more preferably 1:20. The cleaning 
solution used will depend on the nature of the contaminants in the airflow 12. For 

30 example, if the contaminants are acidic the cleaning solution may be alkaline to not 
only capture and clean, but also to neutralize the contaminants. Similarly, for alkaline 
contaminants, the cleaning solution may be acidic. For gaseous contaminants, the 
cleaning solution may contain neutralizng solutions and/or gases. 

35 In this way the first filter 14 is cleaned by spray 40. The spray 40 will also combine 
with the oil droplets in the airflow 12 to form larger droplets. The larger droplets will 
tend to fall from the airflow 12 before contacting first filter 14 and will drop under the 
influence of gravity to the bottom of path 10. Also, the larger droplets will more likely 
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be captured by first filter 14. When captured by first filter, as the oil droplets are still 
fluid as they have not yet cooled, they will be acted on by the degreaser in the 
cleaning solution 36 of spray 40, and will thus flow down first filter 14 under the 
influence of gravity to the bottom of path 10, and flow through opening 20 back into 
5 tank 18. In this way the cleaning solution 36 can be recycled. The oil droplets in the 
tank 18 will rise to the top and may be collected for disposal or recycling. 

The spray 40 coats all surfaces of the first filter 14 thus enhancing the capturing of 
contaminants by the first filter 14. By having the spray 40 in front of the first filter 14, 
10 the spray 40 is continuously drawn to the first filter 14 under the influence of the air 
flow 12, and thus continuously coats the surfaces of first filter 14, and will also flush 
the first filter 14. 

Droplets from spray 40, particularly relatively fine droplets, may pass through first filter 
15 14. They would then be carried by airflow 12 to second filter 16 where second filter 16 
can be cleaned in the same manner. Also, droplets from spray 40 can similarly 
combine with droplets of contaminants between first filter 14 and second filter 16. 

In this way the majority of contaminants and cleaning spray 40 is captured by filters 
20 14, 16. This prevents the majority of contaminants and the cleaning spray passing 
along subsequent ducting. With first filter 14 being a multi-layer filter of mesh size 12 
mesh (12 holes per square inch); the second filter 16 being of 50 mesh (50 holes per 
square inch) and a wire size of 0.18mm, the opening size in second filter 16 will be 
0.328 square millimeters; and with spray 40 operating, Ashrae method RP-8561 tests 
25 have shown 91 .8% efficiency in removing contaminants. 

Also, spray 40 will coat first filter 14 so that when droplets of contaminant contact first 
filter 14, they will combine with the coating of spray 40 and flow down filter 14 under 
the influence of gravity and be able to be removed. 

30 

A second nozzle 34 supplied by pipe or hose 46, may be provided behind first filter 14 
to spray cleaning 36 solution on to rear surface 42 of first filter 14. The second nozzle 
34 may be the same as first nozzle 32, or maybe different. Preferably, it provides a 
relatively coarse spray 44 over substantially all of rear surface 42 to further assist in 
35 cleaning first filter 14. As the spray 44 is against air flow 12, the pressure from pump 
28 will be higher to nozzle 34 than for first nozzle 32. Any spray 44 together with 
captured oil will drain down filter 14 and surface 42 and pass through opening 22 into 
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tank 18. Any spray 44 reflected off surface 42 will be carried by air flow 12 to second 
filter 16 thus preventing undesired food contamination. Also, some of spray 44 may 
be carried by airflow 12 to second filter 16. Furthermore, part of spray 44 may 
combine with droplets of contaminants between first filter 14 and second filter 16. The 
5 combined droplets may fall from airflow 12 before second filter 16, or may flow down 
second filter 16 under the influence of gravity. Alternatively, the spray 44 may be 
directed towards second filter 16. 

Pump 28 may be in the same circuit as the fan (not shown) for the airflow 12 so no 
10 spraying of cleaning solution will take place unless there is airflow 12. In this way the 
cleaning solution cannot flow to the cooking area. However, pump 28 should be able 
to be independently switched off, if desired. This may be required to be able to clean 
the filters when there are no contaminants in the air flow 12 - i.e. there is no cooking 
or other contaminant-originating action taking place. A separate pump may be used 
15 for second nozzle 34, if desired, to assist in having the higher pressure at nozzle 34 
that at nozzle 32. 

By having filters 14, 16 continuously cleaned during the cooking operation, clogging is 
less likely and thus smaller mesh sizes may be used in filters 14, 16 to thus increase 
20 the effectiveness of their operation. 

Filters 14, 16 may be mounted with an exhaust hood, in a exhaust flue from an 
exhaust hood, or in ducting. 

25 To refer to Figure 2, like components use like reference numerals with the addition of 
a prefix number "3". Here, there is shown an exhaust hood 250 with an exhaust flue 
252. Hood 250 has a front wall 254, top 256, sides 258 and rear 260. Front wall 254 
may be hingedly connected to top 256, if desired. An air flow path 210 is partly 
defined by front 254, and an internal baffle 262 depending from top 256 for the 

30 operative width of hood 250. Removably mounted to baffle 262 and rear 260 are first 
filter 214 and second filter 216. Mounted below first filter 214 and extending forwardly 
from rear 260 is a plate 264, again extending for the full operative width of hood 250. 
Plate 264 forms a further part of air path 210. Plate 264 extends forwardly to a 
position intermediate the planes of baffle 262 and front wall 254. Baffle 262 may have 

35 an access opening 263 to allow easy access to filters 214 and 216 for cleaning and/or 
replacement of either or both of the filters 214 and 216. 
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Plate 264 may have an end projection 266 extending upwardly from front end 268 of 
plate 264. Projection 266 extends for the full operative width of hood 250. Projection 
266 preferably extends upwardly to at least where first filter 214 is attached to baffle 
262. Projection 266 is also preferably located approximately mid-way between front 
5 wall 254 and baffle 262. 

Air flow path 210 is therefore somewhat "S" shaped in that it passes between front 254 
and projection 266, over projection 266, between projection 266 and baffle 262, 
between plate 264 and first filter 214, then through first filter 214 and second filter 216. 

10 

Mounted on pllate 264 is first nozzle(s) 232 for directing a fine spray 240 into air flow 
path 210 so that air flow 212 draws spray 240 into first filter 214. Second nozzle is 
mounted on rear wall 260 for directing a second, relatively coarse spray 244 onto first 
filter 214. In this instance, tank 18 is split between a first tank 218a and a second tank 
15 218b, connected by a pipe 270. Pipes/tubes 230 and 246 operate as normal. A 
drainage outlet 220 is also provided. 

Spray 240 will not "escape" from hood 250 due to plate 264 and projection 266 and/or 
due to airflow 212. Therefore, the spray system can operate when cooking is taking 
20 place beneath pllate 264. 

To allow for filter 14, 16 to drain, they are preferably mounted such that they are not 
horizontal. Preferably, they are inclined to the horizontal by an angle of between 10° 
and 90°, 

25 

Again, the hood 250 is such that the headroom required is no different to that required 
for a "standard" exhaust hood. The additional features do not cause an increase in 
height. 

30 To now refer to Figure 3, there is shown a preferred form of tank system. Here like 
components have like reference numerals with the addition of a prefix number M 3". 

The tank 318 is for holding the cleaning solution 336. The cleaning solution is 
supplied to nozzles 332, 334 (not shown) by the pump 328 through pipe 330 and pipe 
35 346 (shown as one pipe). A supply pipe 372 with a filter 374 at its end inside tank 318 
supplies the cleaning solution to the pump 328. The pump 328 preferably has an 
interlock so that when the exhaust fan is operating, the pump 328 will be operating. 
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The pump 328 may also have a manual or cleaning mode so it can be operated 
independently of the exhaust fan to assist in the cleaning of the exhaust hood, flue, 
and so forth. This would normally be after cooking has been completed so there is no 
risk of contamination. 

5 

A return pipe or hose 376 is provided to return the cleaning solution to tank 318. An 
outlet pipe 378 is operatively connected to tank 318 and has a valve 380. Valve 380 
may be motorized, or manual. Valve 380 is operated from time-to-time to drain the 
tank 318 to allow the replacement of the cleaning solution 336. This may be, for 
10 example, daily, every 10 hours of operation, or as required. If the valve 380 is 
motorized, it may have a controller and/or timer to operate when required on an 
operator-determined cycle. 

An inlet pipe 382 is provided and which is connected to a water supply to enable water 
15 to be added to the tank 318 when required. A ball valve 384 in pipe 382 is used to 
control the amount of water added to tank 318. An overflow warning device 386 may 
also be provided. This may be operatively connected to valve 384, if desired. 

A master on/off valve 388 may also be provided in pipe 382 before ball valve 384. 
20 Again, valve 388 may be manual, or motorized. If motorized, valve 388 may be linked 
to valve 380 so that if valve 380 is closed, valve 388 is open; and if valve 380 is open, 
valve 388 is closed. Only one of valves 380, 388 may be open at the one time. 

The degreaser, or other chemical used depending on the nature of the contaminant, is 
25 stored in a chemical tank 390 that is connected to pipe 382 between ball valve 384 
and a non-return valve 392 by a chemical pipe 396. The non-return valve 392 is to 
prevent cleaning solution 336 flowing up pipe 382. Chemical tank 390 may have a 
ball valve 394 so that a bulk supply (not shown) can be used to top-up the degreaser 
in chemical tank 390. 

30 

Preferably, the chemical pipe 396 is connected to pipe 382 such that the water flow in 
pipe 382 acts like a venturi pump to draw in the degreaser at a required rate. By 
having chemical pipe 396 after ball valve 384 and before non-return valve 392, any 
degreaser entering pipe 382 does so into a flow of water and is therefore instantly 
35 diluted. Non-return valve 392 may be pressure activated so that when ball valve 384 
closes, there will be no pressure on non-return valve 392, so it will also close. This 



11 



will leave residual water in pipe 382 between valves 384 and 386 to dilute any 
degreaser. This prevents excessive corrosion of the seat of valves 384 and/or 386. 

Figure 4 shows a variation of the exhaust hood of Figure 2 - the exhaust hood of 
5 Figure 4 generally being a mirror or image of that of Figure 2. Like components have 
like reference numerals with a prefix number "4". The only difference is that plate 464 
extends from front wall 454 as do filters 414 and 416. In this way openings 498 may 
be provided in front wall 454 to enable filters 414 and 416 to be easily removed for 
cleaning. Drainage, and cleaning solution supply, would by through the side walls. 

10 

Figure 5 shows the exhaust hood of Figure 2 where like components have like 
reference numerals with a prefix number "5\ The only difference is that hinge 555 
between front wall 554 and top 556 is shown. 

15 In a further variation (not shown) either or both of the first and second nozzles may be 
located inside the first and second filters respectively. The plumbing connections may 
be by the filters having a pipe built-in, with snap fit connections to a supply pipe. In this 
way gravity can be used to draw the spray through the filters. 

20 Nozzles 32, 34, 232, 234, 432 and 434 may be moving nozzles powered by the 
cleaning solution pressure and/or by a motor drive. 

Whilst there has been described in the foregoing description preferred embodiments 
of the present invention, it will be understood by those skilled in the technologies 
25 concerned that variations in details of design or construction may be made without 
departing from the present invention. 

The present invention extends to all features disclosed either individually, or in all 
possible combinations and permutations. 

30 
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